RECORDS of the death rate from cancer of different organs at different ages have been accumulated in several countries for many years and much interest has been show-n in the graphs of these data. If the logarithm of the death-rate for a given organ is plotted against the logarithm of the age at death the resulting graph is frequently a straight line. This observation has lead to three hypotheses regarding the mechanism of careinogenesis in man. Fisher and Holloman (1951) postulate that at least seven cells must be rendered malignant, Nordhng (1953) suggested that five to seven bits must occur on the same cell, and Armitage and Doll (1954) 
provoke a malignant tumour in man.
Armitage and Doll (1954) draw attention to the departure from linearity of some of the curves and this departure can be well seen in their plots, particularly for breast, ovary, cervix and corpus uteri, bladder and prostate tumours. Further there are other types of tumour, such as testicular tumours and tumours in children (e.g. Ewings sarcoma), in which not only is there gross departu-re from linearity but the whole relationship is of the opposite order to those illustrated, in that the tumour incidence decreases with age. It is also interesting to note that with such diseases as diabetes, allergic disorders and pernicious anaemia, where modem treatment undoubtedly has prolonged the hfe span considerably, a straight line is obtained when the logarithm of the death-rate is plotted against the age at death. The actual plots of the data for these three diseases taken from the Registrar General's figures for 1953 are shown in Fig. 1 . 2 
and 3.
Even if we accept the hnear relationship for part of the plot of certain tumour sites there is still the diffic-qlty of the extreme improbabihty of the simultaneous or consecutive occurrence of several very locaHsed hits to be overcome. It seems, therefore, reasonable to doubt whether the linear relationship between the logarithm of the death-rate from cancer and the logarithm of the age does, i fact, indicate a multiple-hit mechanism, and to see how far a single-hit hypothesis would fit the observed data.
The single hit hypothesis has been discussed and found to fit adequately the data for experimentally-induced tumours in mice and rabbits (Iversen and Arley 1950, 1952 Accordingly the probability for at least n hits is 1 minus the sum of probabilities for 0, 1, 2 ... n 1 hits, or in symbols:
where C is a proportionality factor and V and D as described above. As the relative frequency, N*1NO, might be taken as being equal to the probability, the incidence of tumours of a given organ will be given by the follow'mg expression:
This expression is of general validity and holds good whether the mechanism is a one-or multiple-hit, or whether the effect is indirect or direct.
In case of a one-hit mechanism, i.e., n 1, Equation (1) 
1 + be-kT
So by plotting N*1N0, or V, against time as in Fig. 4 we obtain sigmoid curves, the steepness of which is determined by the value of k. When, however, we plot logarithm V-or logarithm N*/N,.--against logarithm T as in Fig. 5 
